Neuroimmunomodulation in the pathogenesis of Alzheimer's disease.
Evidence has been cumulated on the role of microglia cells deregulation and alterations in their interaction patterns with brain neurons, in the pathway towards neurodegeneration in Alzheimer's disease (AD). After the failure of the amyloid hypothesis to explain AD pathogenesis, current hypotheses focus on tau self-polymerization into pathological oligomers and filaments as a major culprit for neurofibrillary degeneration. It is worth pointing out that formation of tau polymers is consistent with the clinical and neuropathological observations, and that tangles are pathognomonic of AD and related tau disorders. In this context, inflammatory processes play a major role in neuronal degeneration. On the basis of studies on microglia and neuronal cultures, together with experiments in animal models, and the clinical evidence, we postulated that a series of endogenous damage signals activate microglia cells, inducing NFkappa-beta with the consequent release of cytokine mediators such as TNF-alpha, IL-6 and IL-1beta. An overexpression of these mediators may trigger signaling cascades in neurons leading to activation of protein kinases gsk3beta, cdk5, abl kinases, along with inactivation of phosphatases such as PP1, with the resulting hyperphosphorylation and self-aggregation of tau protein into neurotoxic oligomeric species.